Monitoring racial inequalities, whether socioeconomic or health-related, assumes stability in racial classification. Otherwise, the dynamics of these inequalities could result from racial reclassification rather than from processes related to socioeconomic and health inequalities per se. The study proposes a typology of uncertainty in racial classification (contextual -temporal, geographic, procedural -and sampling) 
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Problematizing the depictions of Brazil's racial inequality
Racial inequalities in Brazil are notorious. Whatever the measure of inequality -Gini, Theil, index of dissimilarity, ratio, or difference -or outcome of interest -life expectancy, fertility, schooling, access to higher education, homicide rate, occupational prestige, or per capita income -whites consistently possess more resources and occupy hierarchically better positions than blacks (pretos and pardos) 1, 2, 3, 4, 5, 6, 7 . Whites' advantages in relation to blacks also persist over time, although recent evidence suggests a trend towards reduction in this difference in Brazil 8, 9 . Until the 2000s, the per capita household income of white was, on average, 2.4 times higher than that of pardos (literally "browns") and pretos (literally "blacks") (hereinafter referred to jointly as blacks, unless specified otherwise). In 2008, this ratio had decreased to 2.1. If this reduction were to maintain its pace, racial equality in income would not be achieved in Brazil until 2029 8 .
Does this reduction in inequality result from greater economic approximation between whites and blacks? Is the situation of blacks improving, or at least approaching that of whites? Is stability in racial self-classification a condition for inferring that inequality has decreased? The uncertainties of racial classification, widely noted in the sociological literature, corroborate the imprecision of socially constructed and "politically oriented" racial data 10, 11 . However, such imprecisions only become problematic in light of their consequences and uses. The race/color variable in itself is not a static category, nor is it useless for the perception of realities that are statistically constructed and used in the allocation of compensatory benefits. The fluidity and multidimensionality of race, perceived as inconsistencies, indicate the construct's dynamism, but are of little assistance in understanding their causes and consequences 12 . Race, in addition to having become a criterion in public policies, is also responsible for defining our perceptions of stratification and social injustice. After all, the notion of racial inequality is dependent upon the unequal distribution of resources among groups of color, which are statistically variable.
If racial groups are unstable, that is, if those previously classified as whites are reclassified as blacks (and vice-versa), racial inequality would change based on the reclassification of persons among the categorized racial groups rather than by redistribution of income between whites and blacks, assumed to be racially stable. For example, racial inequality in income would increase if pardos (who form a large racial category that traditionally expresses a high degree of classificatory ambiguity) and especially poor pardos began reclassifying themselves as pretos or if wealthy pardos began classifying themselves as whites 13, 14 . In other words, such a classificatory dynamic would lead to an increase in racial inequality without any reallocation of resources among the respective categories. The resources would not be redistributed, but skin color would be. In the presence of racial reclassification, the understanding of inequalities thus depends not only on the differential distribution of resources among racial groups, but also on their classificatory stability.
Is this the case in Brazil? How inconsistent are the measures of inequality as a result of racial reclassification? How stable is the classification of racial groups? The answer to these questions depends partly on the dimension according to which one examines the fluidity of skin color. The current article addresses five dimensions: contextual, temporal, geographic, procedural, and sampling. These dimensions are not mutually exclusive and are observed simultaneously, but they provide a theoretical framework for systematizing the factors linked to a population's racial variations. Such a typology aims to orient the agenda for future research on the impacts of race classification uncertainty on measures of racial inequality. The proposed conceptual structure launches the question in the public health field; by emphasizing the macro-structural components of racial reclassification and their impact on inequality, it transcends the multidimensional approach to race as experienced individually, as recently examined by social sciences scholars 12 . Although the typology highlights uncertainty in racial classification, we argue that it could be equally useful in the study of other types of social classification, including those based on religion, ethnicity, political orientation, social class, etc. Figure 1 summarizes the interrelationship between the five dimensions of race classification uncertainty proposed here and their impact on racial inequalities.
First, we will define the dimensions linked to the uncertainty of racial boundaries, reviewing recent evidence on skin color reclassification in specific contexts (e.g., universities) and at the temporal, regional, procedural, and sampling levels. Next, we will show that although racial uncertainty or ambiguity may be quantified, it is not necessarily relevant for determining the magnitude of inequalities. Importantly, the expressions "race", "color", and "skin color" are used interchangeably throughout the article, since they represent emic categories and constitute analytical categories for the current discussion. In addition, we adopted the term "blacks" to include both pardos and pretos, in keeping with the references consulted during the literature review. Although the latter procedure may occasionally prove problematic and questionable 15, 16 , it is frequently backed by similarities between pretos and pardos in terms of income and schooling, attempts at increasing statistical power in quantitative analyses, and by the fact that public policies in Brazil currently treat the two population segments jointly.
Racial uncertainty: contextual
The first dimension, contextual, refers to situations in which there is racial reclassification as a function of people's macro-social context. Context refers to the influence of institutional, socioeconomic, interactional, and cultural factors that affect the process of racial identification (consciously or not). This macro-social dimension encompasses and influences the others and is shown as the gray area in Figure 1 . For example, racial variations in time and space are subject to specific institutional influences that operate to some extent regardless of individual preferences. Institutional influence is manifested diffusely through the consolidation of power structures that reproduce and leave legacies of superiority of one race over the other, thus contributing to racial reclassification of those discriminated against or who lack preferential access to the benefits generated by the state and organizations 17, 18 . Interaction between the interviewee and interviewer, permeated by their respective attributes, is also part of the contextual dimension. Name, intonation, accent, verbal skill, ancestry, social class, and mutual phenotypical perception also influence skin color self-classification and interviewer-classification 12, 15 . The macro-social context is broad and encompasses all the influences that go beyond the individual sphere, but which permeate it at the same time. The macro-social context is thus the whole that transcends the parts, and whose effect is perceived across both time and space. According to Telles 19 , in the 1990s, whites and pretos increased their relative share of the Brazilian population as a whole: while pardos decreased their share from 42.1% to 38.9% between the 1991 and 2000 population censuses, whites and pretos increased from 52.1% to 53.4% and from 5% to 6.1% during the same period, respectively. However, the relative share of pardos began to increase again in the 2000s, resembling a process referred to as empardecimento ("browning") observed from the 1940s to the 1990s, which has also been accompanied by a slight increase in the share of pretos in recent years 20 . Telles interprets the Brazilian population's increasing tendency to self-classify as pardos as the result of this group's recent social valorization in Brazil. According to him, these individuals may have classified themselves as whites in the past in an attempt to avoid identifying with a stigmatized racial category; currently, they would not hesitate to self-classify as blacks in response to certain social incentives, including affirmative action policies launched in the 2000s.
Along this same line, studies at the Brasília University (UnB) show that the adoption of racial quotas beginning in 2004 had a significant effect on applicants' self-classified race 21, 22 . Based on prospective data, the authors of these studies observed that after the university reserved 20% of vacancies for self-classified black applicants, the tendency to identify with the darker skin color categories increased significantly, thus evidencing the inductive effect of affirmative action on constructing racial boundaries 23 . There was also evidence of a similar process at the Minas Gerais Federal University (UFMG). A policy of bonus points was adopted in 2009, according to which applicants that had graduated from public secondary schools and self-classified as blacks received an extra 15% on their admissions scores; the policy appeared to have had a similar effect on racial classification. From 2008 to 2009, the total number of applicants registered in the admissions exams remained virtually stable, but the racial composition changed. There was a percentage decrease in self-classified whites and an increase in self-classified blacks. According to one study, this "may have resulted from induction in racial self-classification generated by the possibility of obtaining bonus points on the admissions exams at UFMG" 24 (p. 323). However, an absolute increase in applications by blacks and a simultaneous reduction in whites is also a hypothesis that is unlikely, but would have to be tested.
Also from a contextual perspective, but limited to the sphere of interpersonal relations as conditioning factors of racial classification, a study in the South of Brazil showed that men tended to selfclassify more as pardos than as pretos when interviewed by black women interviewers compared to white women interviewers 15 . The racial categories that are selected can be as diverse as the number of observers and the contexts in which they are observed. Although race is typically recorded once, one can imagine that it is specific to each moment, to each observational process 12 .
Racial uncertainty: temporal
The temporal dimension of racial uncertainty includes, within a single context, the classificatory variations observed over time that extend beyond the respective groups' reproductive dynamics. Fluctuations due to reclassification appear here as a function of prevailing contextual conditions (politics, the economy, culture, media influence etc.).
Empirically, the temporal dimension involves racial classification of the same individuals at different points in time. Thus, this implies drawing on longitudinal studies that follow participants for a minimum period and that are capable of subjecting study participants to two or more instances of racial classification. The study by Penner & Saperstein 25 in the United States is a good example, since it was based on racial classification conducted at regular one-or two-year intervals among 12,686 individuals, from 1979 to 2002. The authors observed that overall, 6% of the interviewees had their racial classification changed from one wave of data collection to another, for example changing from white to black as a function of a series of markers of social status, such as unemployment, incarceration, and impoverishment. This percentage was considerably higher than that for other characteristics of the participants; for example, only 0.3% (or 20 times fewer) changed their sexual classification during the same follow-up period.
In the Brazilian case, according to the Monthly Employment Survey (PME), 23% of the population in metropolitan areas changed their self-reported skin color over the course of nine months 20 . Longitudinal (cohort) studies in Brazil 20, 26 thus offer researchers an interesting opportunity to explore
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Racial uncertainty: spatial
The geographic or regional dimension of racial uncertainty refers to the differential propensity towards reclassification of persons living in different regions of the country, even assuming that all other conditions in the classification process remain stable. This dimension includes the influence of the local racial composition on the classification process. Areas with a high proportion of whites are expected to have individuals with greater potential to change their racial classification (for example, "brown" children born to interracial couples), tending to classify themselves as whites. Meanwhile, in areas with a high proportion of pretos, there might be a greater tendency for pardos to classify themselves as black.
This type of uncertainty appears when examining the tendencies towards racial reclassification in different areas of Brazil. If different regions of the country show different probabilities of racial reclassification, this would suggest that race is affected by spatial uncertainty. To test this hypothesis, we followed the ideas presented by Vitor Miranda in his doctoral thesis 20 and matched the data from the PME of the Brazilian Institute of Geography and Statistics (IBGE) over time 30 . The rotating-panel design potentially allowed for the same individual to be interviewed at two different points in time: at the first interview and nine months later. These data allow estimating the propensity (and proportion) of individuals that changed their skin color classification between the two interviews and in different places in Brazil. Figure 2 illustrates this process, showing the likelihood that individuals self-classified as browns (pardos) in the first interview later reclassified themselves as whites (brancos) or blacks (pretos) in the second interview in each of the six metropolitan areas covered by the PME. In general, the proportion of pardos that whitened from one interview to the next tended to be higher in metropolitan areas with a higher proportion of whites. The exception to this tendency was Rio de Janeiro, where the proportion of pardos that reclassified was less than 5%, although Rio has the third highest proportion of whites and the second highest proportion of pretos among metropolitan areas studied.
Meanwhile, Porto Alegre was the metropolitan area where pardos were more prone to change their race to white (about 40%) or preto (about 15%) between the two interviews. Porto Alegre is the metropolitan area with the highest proportion of whites (90%), but also the lowest proportion of pretos (5%). The higher reclassification of pardos in Porto Alegre may reflect more rigid racial boundaries and thus lower adherence to the category of pardos. Therefore, racial boundaries in Brazil thus appear more permeable and prone to influence by the local racial composition in some regions than in others. The impact of this spatial dimension on the magnitude of racial inequalities will be addressed later in this paper.
Racial uncertainty: procedural
The fourth dimension of racial uncertainty refers to the way information on skin color is collected. Different data collection methods, such as open, semi-structured, or categorical questions, or with self-classification versus interviewer-classification, lead to different racial compositions. We refer to this type of racial uncertainty as procedural uncertainty, resulting from the measurement system used.
How do people change their skin color classification, and how would the country's racial composition change if information on race/color were produced in different ways? How consistent are the racial groups when race is measured with different questions from those used by the IBGE? Muniz 31 , Bailey et al. 32 , and Loveman et al. 33 
Figure 2
Predicted probabilities of pardos reclassifying as whites or pretos in major metropolitan areas of Brazil.
95%CI: 95% confidence interval.
interviewee's racial self-classification using the IBGE categories; (2) based on photographs, where interviewees had to select the photo they most identified with; (3) assessed by the interviewer; and (4) based on the skin color of the individual's darkest direct ancestor. According to the results, "half (27+19+3) of the interviewees classified themselves or were classified consistently, that is, independently of the data collection methodology used or the construction of the race/color variable" 31 (p. 261). Meanwhile, the other half consisted of individuals whose race varied according to the methodology used to measure it.
Data from a population-based study in a municipality in southernmost Brazil 13,15 -Pelotas, Rio Grande do Sul State -also illustrate this type of uncertainty. In 2005, a probabilistic sample of 3,136 adults 20 years or older living in the municipality's urban area were interviewed at home in the context of a large-scale epidemiological survey conducted periodically in the municipality. Interviewers were asked to classify the study participants according to the five official census categories for skin color (branca, parda, preta, amarela, and indígena, or white, brown, black, yellow, and indigenous, respectively) during face-a-face interviews using standardized, pre-coded questionnaires. Participants were also asked to classify their own color according to the same census categories. The sample's color distribution according to the interviewer was: 84% whites, 4.5% pardos, 11.3% pretos, and 0.2% indigenous 13 . Meanwhile, self-classification showed 81.6% whites, 6.6% pardos, 10.8% pretos, 0.4% amarelos, and 0.6% indigenous 13 . Such differences between the interviewer's and interviewee's classification are attributable to procedural variability or uncertainty.
Racial uncertainty: sampling
The fifth and last dimension, sampling variability, is purely statistical. Some variability in racial composition is due to the use of different samples. Even if time and place do not change, the population outcomes inferred from random samples change. The idea is simple and refers to one of the basic Traditionally, the most widely used statistical method for measuring this type of uncertainty is estimation of confidence intervals for the target values calculated from the samples. Confidence intervals are a range of values within which the population parameter is expected to be represented with some degree of certainty. When the researchers find the proportion of self-classified pretos in Pelotas in 2005 13 to be 10.8% with a 95% confidence interval from 8.7% to 12.8%, they are saying the following: in the study sample, the proportion of pretos was 10.8%, while there was a 95% likelihood that the true population proportion was between 8.7% and 12.8%. Furthermore, if it were possible to select numerous samples from the same population of Pelotas in 2005, we should expect each of them to produce a slightly different proportion of pretos, but that 95% of the time the confidence intervals generated by the samples would include the population parameter. This same reasoning applies not only to a direct measure such as this -the proportion of pretos in Pelotas -, but also to estimates of inequalities from comparisons between groups. Therefore, the principal function of sampling uncertainty is to have the researcher acknowledge that the measures of racial inequality vary as a function of the samples from which they were calculated. Although such sampling fluctuation exists, it is understood to be random in probabilistic samples and can be quantified using confidence intervals.
Racial volatility and the construction of inequalities
In this section, we demonstrate that the uncertainties involved in two of the five proposed dimensions are not sufficient to affect the magnitude of racial inequality. We will address procedural uncertainty and its effect first, and then geographic uncertainty.
Procedural uncertainty has little effect on the size of racial inequalities, whether for consumption, income 34 , or health outcomes 35 . When individuals whose race changes according to the data collection methodology (photo, interview, interviewer, or ancestry) are excluded from the calculation of interracial inequality in consumption, the latter increases by only seven percentage points, showing that inequality between whites and non-whites is not influenced to a large extent by the data collection method. Interracial inequality in consumption as a percentage of total inequality increases from 11% to 18% when we exclude from the sample all the individuals whose race, as collected, was not the same according to all four methodologies used by the PESB survey in 2002. The same is true for interracial inequality in income, increasing from 13% to 19% of total inequality. However, these increases are not statistically significant. This result corroborates evidence from previous studies 32, 33 . However, the irrelevance of procedural uncertainty for measures of inequality is not sufficiently robust to be a consensus. The importance of the mode of classification for measures of inequality appears to depend not only on the methodological choices, but also on the time period, place, and target variable. In the United States, young people perceived as blacks have higher odds of being arrested when compared to those perceived as non-blacks 36 . The racial gap in income was also reported as higher when race was classified by interviewers when compared to self-classified, both in the United States 37 and in Brazil 13, 38 .
For specific health-related racial inequalities, the data from Pelotas 13, 15 are also useful for demonstrating that procedural uncertainty is important, but has a small effect on the gap between whites and blacks. As mentioned, in addition to being classified by the interviewers, participants themselves were asked to choose one of the five race/color categories used in the Brazilian census. This created a unique opportunity to compare the distribution of health conditions and behaviors according to racial self-classification and interviewer-classification of the same interviewee. For example, in 2005 the smoking rate was 25.9% in whites and 31.2% in blacks when color was classified by the interviewer. Based on self-classification, the smoking rate was 25.8% in whites and 31% in blacks. Prevalence of tooth pain showed similar results, with 16.5% and 16.2% for interviewer-classified and self-classified whites, and 24% and 24.1% for interviewer-classified and self-classified blacks, respectively. In short, the change in racial classification procedures (self-classification versus interviewer-classification) did not affect the size of racial inequality in health conditions or behaviors, contrary to findings in another setting 39 .
Meanwhile, the role of geographic uncertainty in racial inequalities can be measured with the following question: How would interracial income equality vary if Brazilians were classified according to standard racial perceptions in the South versus North of the country? To answer this question, we used a specific technique 40 to simulate how income distribution would change if Brazilians were racially classified according to the standards from the South versus North of the country. Figure 3 shows the results of this simulation.
The left-hand column in Figure 3 shows that 88.6% of total inequality can be attributed to income differences between individuals belonging to the same racial group. The other component (11.4%) shows the percentage of inequality attributable to the mean income difference between whites and blacks. The other columns represent statistical simulations in which the mean individual attributes are kept constant, and only the target characteristics or coefficients (in this case, region of the country) vary. If self-classified race were only a function of the target attributes (parents' skin color, for example), the interracial component of inequality would increase from 11.4% to 16.4%. These percentages are the equivalent of mean per capita incomes that are 2.2 and 2.5 times higher for whites than for blacks. If race were treated as a latent variable, i.e., only as a function of the country's and the individual's socio-demographic and economic attributes, interracial inequality would be slightly higher than actually observed in 2010.
Simulations performed with the specified models show that if individuals were classified according to racial classification standards in the South of Brazil, the weight of the interracial component in total inequality would be slightly lower (15.7%) than if the racial classification standard from the North were used (18%). These percentages lead to mean per capita incomes 2.5 and 2.6 times higher, respectively, for whites than for non-whites. In short, the simulations show that if racial classification in Brazil followed the classification standards from the North of the country, racial inequality would be slightly higher than that actually observed. Meanwhile, if the race classification standard from the South of the country were adopted, racial inequality would tend to be slightly lower than expected. However, although the differences shown by the simulation indicate that racial inequality is also a function of the classification standard in a given region of the country, they do not substantially alter the persistent income gap between whites and blacks. 
Conclusion
Since the race variable is socially constructed, it is permeated by five uncertainties: four linked to the context and one to the samples chosen to measure the skin color. Contextual uncertainty includes time, space, data collection methods, and all the other institutional and interpersonal factors linked to skin color reclassification. Meanwhile, sampling uncertainty refers to random fluctuations that are intrinsic to the sampling process.
In addition to suggesting a theoretical framework for the dimensions involved in racial variation, the results provide answers to the following questions: How variable is an individual's race or color? What are the consequences of this racial variation for the interpretation of inequality? If these variations did not exist, or if the racially inconsistent individuals were excluded from estimates of inequalities, would the latter change substantially?
Between 1940 and 2010, the combined share of pretos and pardos in the Brazilian population increased from 35% to 50%. However, the dynamic of the composition of these groups is not due solely to their reproductive differentials, but also to the process of racial reclassification. For example, between 1990 and 2010 the population of pretos increased by more than 30% due to processes linked to skin color reclassification 19, 41 . Evidence thus illustrates the contextual and temporal uncertainty associated with race.
Based on data from the PME, individuals initially self-classified as pardos are more prone to reclassify as whites in areas with a higher proportion of whites. Over a nine-month period, the likelihood of pardos reclassifying as whites in Porto Alegre was at least four times greater than in Salvador (Bahia State) or Recife (Pernambuco State). The variation in inter-regional classificatory tendencies shows the size of geographic racial uncertainties.
With regard to procedural racial uncertainty, evidence from the PESB 2002 shows that about half of the individuals had their self-classified skin color changed when the method for capturing the race variable changed. For example, only 3% of the total population consisted of pretos ("blacks") if one simultaneously considers the IBGE census method, interviewer's assessment, photographs, and direct ancestry. Meanwhile, consistent race classification according to all four methods as a proportion of the total population was 27% for whites and 19% for pardos 31 .
Of the types of racial uncertainty examined here -contextual (temporal, geographic, procedural) and sampling -we evaluated the impact of two types on inequalities. The results suggest that neither geographic uncertainty nor procedural uncertainty (involved in the classification method) substantially affects the magnitude of racial inequalities in income, schooling, or consumption. However, further investigation is needed on the impact of contextual uncertainties (specifically those linked to the temporal dimension) on the dynamic of racial inequalities.
The study's key message was to have shown that racial uncertainties exist in different dimensions and with different magnitudes. The existence of these uncertainties is what qualifies race as a socially constructed variable, i.e., as the product of ideals and interactions rather than a permanent and immutable characteristic 15 . However, the racial uncertainties do not appear to be sufficient to change the understanding of another socially constructed reality, namely inequalities by race or color. In two of the five dimensions of racial uncertainty examined here, we found no changes worthy of note in inequalities in income, schooling, consumption, or health.
Since race is a contextual putative characteristic, it may not be "a reliable marker for assigning benefits and identifying differences" 42 (p. 278). However, the current study showed that although race is permeated with uncertainties that vary according to context, time, space, the sample, and the method, such variations appear not to compromise the overall picture of racial inequality. Given that the racial inequalities examined here are linked to socioeconomic and consumption dimensions, it is reasonable to assume that such disparities are maintained when analyzing health conditions and behaviors. Since economic, educational, and consumption disadvantages are at the basis of social inequalities in health, there is no reason to suppose that the privileges of whites are not also reproduced consistently in health. The article addressed a demonstration of this, showing the negligible impact of procedural uncertainty on disparities between whites and blacks in relation to smoking, alcohol abuse, and tooth pain.
It is still necessary to investigate the effect of the other classificatory uncertainties, especially those that occur over time, on racial inequalities in health. It should also be mentioned that there is some overlapping of the dimensions proposed in this typology, which probably hinders the empirical and isolated examination of the effects of each on racial inequalities. No less important is that the results presented in the article may not be readily generalizable to contexts other than Brazil. At any rate, the study showed that racial inequalities prevail and are perceived in Brazil, not so much as a function of racial uncertainties and methodological oscillations, but as the result of pernicious mechanisms in the maintenance of differences whose existence and effects we would like to mitigate.
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